The characterisation and classification of waste for transportation, recycle, storage or removal is provided by the EU legislation framework in order to control accidents hazards with consequence for human health and the environment. This paper proposes a guidance for an accredited laboratory as a methodological tool in waste analysis to be used at local and regional level due to the current Romanian environmental legislation. Analytical tests are required to establish the exceeding maximum allowable concentration of physico-chemical characteristics of different types of wastes. The assessment of characteristics waste status can be made by analyzing all the waste composition, or the separated fractions of liquid or solid phases, or the leacheable content. To answer to the need of enhancing the precision and comparability of waste analysis data, there are suitable standardized methods available for sampling, treatment and analysis. A review of actual legislation and standardized methods for waste analysis is presented briefly in this paper.
Introduction
A waste is any solid, liquid or contained gaseous material that is discharged by being disposed of, burned, incinerated or recycled. It can be the byproduct of a manufacturing process or simply a commercial product that is being disposed of. Even materials that are recycled or can be reused in some way might be considered waste. The presence of waste is an indication of over consumption and that materials are not being used efficiently. At international level important waste management measures are undertaken in order to reduce the high quantities of wastes by reducing the production of waste through education and the adaptation of improved production processes, by recycling or by waste processing through thermal, chemical or biological means. In order to classify the waste, to establish the proper transportation conditions and to indicate the specific criteria for acceptance in different classes of landfills a complete analytical investigation is necessary to be done. For this, proper methodologies for taking and preparation of samples function of the type of waste, and specific standardized analytical methods for each parameter must be implemented at the level of the laboratory. A guide to include the most important standards and norms related to the analytical characterization of waste represents a useful tool for every accredited laboratory involved in the process of analytical control of this type of samples.
2.
Wide common types of waste. A classification In order to characterize correctly the waste with a certain code must be considered the main component (table1), the physical form (table 2), the waste producer process and the hazard of the waste. Usually wastes are a mixture of different residues presented in various physical forms, in one or more fractions.
Romanian legislation for waste management
The Law no. 211/2011 [3] describes the measures strategy in order to prevent the waste impact on human health and the environment. The most important characteristic is the defining of hazardous status of waste. In Annex no. 4 wastes are described in terms of explosive, oxidants, flammable, harmful, toxic, corrosive, carcinogen, infectious, irritant, ecotoxic etc. If only one of these characteristics is applied to the waste sample, then the sample is classified as hazardous.
Assessing waste against limit values can be done due to section 8, of HG 856/2002 [4] . It is stated that the waste is a mixture of substances, so the chemical proprieties can be evaluated by composition or by leachability. In order to identify the relevant substances for analytical tests, it is necessary a basic characterization of wastes which can be done by obtaining background information about the particular waste. The role of each substance can be related to the specific risk phrases which can be consulted in Regulation (EC) no. 1272/2008 [6] . In the List of Waste, hazardous wastes are identified by a code marked with an asterisk. The usual parameters that are determined for assessment of waste hazardousness includes heavy metals, major metals, anions, total organic carbon, water content, ash content, pH, volatile and semi-volatile content or elemental content [7] , but, depending on the type of waste sample, specific parameters which are suspected to be present in the sample composition, must be analyzed.
To know the hazardousness or non-hazardousness of waste [8] is important and, also, necessary for waste transportation. HG 1061/2008 [9] enforces the strategy for the transportation of non-hazardous and hazardous waste which includes a list of required indicators (table 3) for approval of hazardous waste transport on Romanian territory. It also requires the name and the waste classification code according to HG 856/2002 [4] . [10] classifies the landfills by waste impact on the environment in: landfills for inert waste, landfills for non-hazardous waste and landfills for hazardous waste; it also establishes the acceptance criteria and preliminary procedures for the acceptance of waste storage and the national list of waste accepted in each class of landfill. Moreover, it has specific criteria for accepting hazardous waste in landfills for nonhazardous waste. Some types of wastes may not be accepted in any landfill because of their liquid state, flammable or explosive characteristic, due to oxidative or infectious condition or any criteria which does not meet the acceptance. Moreover, the order is specific for storage of wastes with granular distribution.
These types of wastes are analyzed by their leaching or percolation behavior and by their content of total organic carbon, loss of ignition, acid neutralization capacity, etc. as is indicated in Table 4 .
The Order 95/2005 [10] suggests also the analytical standard methods that can be used in analyzing the samples. Either, the order does not specify whether the waste storage must be coded or classified as dangerous. Leaching L/S = 2 l/kg or L/S = 10 l/kg or percolation test C0
As, Ba, Cd, Cr total, Cu, Hg, Mo, Ni, Pb, Sb, Se, Zn
* These criteria are applied in addition for hazardous waste storage in landfilling for nonhazardous waste.
Testing program for waste characterization
Before the waste will be treated, stored, or disposed, it is required a detailed chemical and physical analysis of a representative waste sample. The specific and relevant indicators which have to be analyzed are established for the basic characterization and they depend on the nature of the waste. Verification shows if the waste is within the limit value sets for critical indicators. It is recommended that the analyses will be carried out in a laboratory under ISO 17025:2005 accreditation requirements.
To ensure reliable and comparable results it is useful to follow a suitable testing program which describes the relevant steps and actions. According to SR EN 16457:2014 [11] , an overview about the steps of a testing program is summarized in Figure 1 . For this purpose other guidelines are available for sampling and analysis of ashes [12] , or more extended with a focus on quality management and analytical data recording for industrial or municipal wastewater [13] . Figure 1 The seven testing steps of a waste testing programme for a given parameter E
1) Testing plan
The complexity of the nature of the waste samples and the amount of the parameters which have to be analyzed requires a testing plan that will take into account sampling, packaging, transport, storage, preparation, extraction particularities for each parameter. For example, when volatile and non-volatile substances need to be quantified, sampling and packaging requires different handling of the samples. Also, an overview of the test will give the quantity and number of samples. In Annex A of SR EN 16457:2014 [10] is given a guidance on the choice of testing plan for each parameter with a suitable proposed standard for every step mentioned above. 
2) Sampling
The major error source comes from inappropriate sampling of wastes; the reason is that the sample is unrepresentative for its purpose and cannot be reproducible. When sampling for volatile contaminants, precautions must be taken to prevent evaporative losses. Validated guidance on waste sampling plan is given by EN 14899/2006 [14] . Due to the wide variety of waste types, situations and objectives of sampling, this Framework Standard is based on several technical reports which provide guidance on selection and application of criteria for sampling under various conditions [15] , on sampling techniques for liquid, granular, sludge or slurry wastes [16] , on procedures for sub-sampling in the field due to overall size of the sample to be transported [17] , on procedures for sample packaging, storage, preservation, transport and delivery, for all types of waste [18] , on the process of defining the Sampling Plan [19] .
3) Transporting and preservation
After sampling, the samples must be chemically/physically preserved to avoid the possible chemical changes that can occur until it is analyzed. For example soil is recommended to be stored below 6°C because of possible risk of changing the concentration of contaminants under microbial action accelerated by moisture. For liquid wastes, pre-treatments like freezing, cooling, acidification, solvent extraction, filtration and others can be applied according to SR EN ISO 5667-3/2008 [20] . In transporting the wastes it must be taken into account the maximum time of preservation the samples in conditions of decontamination, in suitable types of containers, for analysis of various parameters. But actually, the selected analytical method gives the most suitable preservation technique. Guidance on preservation techniques for liquid, solid, sludge or slurry waste could be sought on SR CEN/TR 15310-4/2009 [18] .
4) Preparation of test sample
Pre-treatment and treatment of the samples will be taken considering the nature of the sample, usually liquid or solid and function of the volatility of each parameter. But when multiple immiscible phases or fractions are present, the analysis will be performed on each separated phase or fraction, and then the results will be quantified. The test sample should be prepared for analysis according to the requirements of standard SR EN 15002/2015 [21] .
5) Extraction/leaching
Depending on the interest of analysis, different analytical tests can be applied on samples in order to determine the all quantity of the analyte, or the quantity in the leachable fraction. In case of total extraction of elements from soil or total extraction of organic compounds particular techniques are well described on Hennebert's analytical protocol [7] . On the other way, in accordance with landfilling Order 95 [10] , different leaching test procedures may be needed in order to characterize the wastes for assessing the risks of leaching of contaminants to the environment. Current practice for leaching waste is predominantly focused on size particle, below 4mm [22] [23] [24] or 10 mm [25] and on different liquid:solid ratio, L/S=2 [21, 23] , L/S=10 [22, 24] , and is based on main methodology of leaching behavior SR EN 12920+A1/2010 [26] . The tests results allow making a distinction between different types of release of analytes in eluent under the influence of interaction of eluent with waste matrix.
6) Quantifying
The relevance of the results for the entire sample is observed in mass balance value. Mass balance of the liquid waste is characterized by the sum of concentrations of major constituents like water content, ash content, volatiles and semi-volatiles who should reach 90 % w/w. For solid wastes the sum of content parameters concentrations is reported on dry matter and is better to be within between 90% and 110%.
Analytical performance of the methods is given by the measurement of statistical parameters like accuracy, precision (repeatability and intermediate precision), specificity, detection limit, quantification limit, linearity range and robustness, based on SR ISO 5725 standards series [27] ; also the uncertainty of measurement is calculated by GUM [28] .
Methods of analysis and quantification of interest compounds are summarized by SR EN 16192/2012 [29] for eluates, or presented in analytical protocols [7] for solid and liquid waste.
7) Testing report
The reporting test shall provide all information that characterize the wastes in accordance with SR EN 16457 [10] and with national accreditation body requirements according to SR EN ISO 17025:2005.
Conclusions
Considering the legal and regulatory framework of wastes, specific analysis must be done for characterizing the waste as hazardous or non-hazardous and for codifying it as it is required by law 211/2011, or for approval of waste transport on Romania's territory, HG 1061/2008, or in order to store in a suitable landfill, Order 95/2005.
For analytical performance and comparable results, it is useful for accredited laboratories to develop and complete a testing program under SR EN 16457:2014 [10] requirements.
This work aims to be a useful methodological tool which suggests the suited steps to be followed by accredited or non-accredited laboratories, for waste analyzes, in accordance with afferent legal requirements.
